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ABSTRACT

The objective of this study is to analyze adjustment

to the military of a specific educational group: GED

(General Educational Development) holders. This study also

compares members of the GED and other educational groups

on selected characteristics. Finally, this study analyzes

first-term loss rates for these groups by applying a

linear-group prediction model.

Hopefully, this thesis will help military policy makers

and recruiters make decisions which will lower first-term

personnel loss rates.
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I. OBJECTIVE

Since the all-volunteer force (AVF) became effective on

1 July 1973, the military services have experienced varying

degrees of success in reaching their recruiting goals. How-

ever, attrition is a major problem. It is causing higher

budget costs and creating manpower shortfalls within the ser-

vices. Besides that problem, manpower predictions are indi-

cating a sharp decline in the 18-21 years old age cohort in

the 1980's. Unless the unemployment rate is very high, or

military pay increases dramatically, etc., the military

services will have difficulties in attracting enough manpower

under the AVF. Manpower planners should know what types of

personnel have the lowest attrition probabilities.

The objective of this study is to analyze adjustment to

the military of a specific educational group: GED (General

Educational Development) holders. This study also compares

members of the GED and other educational groups on selected

characteristics. Finally, this study analyzes first-term loss

rates for these groups by applying a linear-group prediction

model.

Hopefully, this thesis will help military policy makers

and recruiters make decisions which will lower first-term

personnel loss rates.
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II. BACKGROUND

A. RECRUITING

With the advent of the AVF, all services began to broaden

and intensify their recruiting efforts, and the role of the

military recruiter changed significantly. Recruiting accom-

plishment was based on market supply as well as on accession

requirements.

The major initial concern was with the Army's ability to

recruit for the combat arms. In June 1972, a combat arms

bonus had been authorized by Congress. That enabled the Army

to maintain an average monthly combat arms accession total

of 3000 through FY 1973. Two-thirds of the Army's combat arms

enlistments were bonus enlistees.

Figure 1 shows that real resources spent on advertising,

enlistment bonuses and recruiting, collectively, have more

than doubled from FY 1970 through FY 1975.

B. TRENDS IN QUALITY OF ACCESSIONS

The quality of the force has typically been measured in

terms of mental test scores and educational achievement. Quali-

ty of officers has increased (Ref. 3], but major concern has

concentrated on the quality of enlisted accessions.

1. Mental Categories

The mental abilities of military accessions are meas-

ured by scores received on the Armed Services Vocational

10
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Aptitude Battery (ASVAB). Several of the ASVAB scores are

then converted to a standardized test score called the Armed

Forces Qualification Test (AFQT). Based on AFQT percentile

scores, enlistees are classified into one of five mental cate-

gories with Category I being the highest. The average AFQT

score is 50, which divides mental Category III. The top 8%

are in mental Category I. The next 27%, from 65 to 92, are

in mental Category II. Mental Category III is from 31 to 64

and mental Category IV is from 10 to 30. Those scoring in

Category V are disqualified from military enlistment. [Ref. 3]

Figure 2 shows the trends for NPS enlisted accessions. In

FY 1964, one out of every seven active force enlistees was in

..,mental group IV. During the AVP years this percentage has

declined steadily; by FY 1977 it was one in twenty. Mental

Category IV accessions are easier to recruit, but are more

likely to require additional time to complete training than

do those in Categories I through II (and have higher losses

than other accessions with the same educational level). (Ref.

3] Training costs to replace losses must be balanced against

the increased recruiting costs associated with recruiting in-

dividuals from the higher mental categories.

2. Educational Levels

While the percentage of accessions who are highschool

graduates has only slightly increased over the pre-Vietnam

period, the percentage of the total active enlisted force

with a highschool education (including GED certificates) has

reached the highest level ever recorded, as shown in Figure 3.

12
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In December 1977, 88% of the active enlisted force had a

highschool education or GED, compared to 81% in December 1972,

the time of the last draf: call, and about 75% during 1964 the

last year before the Vietnam draft increases.

3. Chagnes in Representativeness of force

During the debate on the AVFn the early 1970's, there

was concern that under the AVF the Armed Forces would become

an Army of the black and poor, primarily recruited from the

South. [Ref. 31

Figure 4 shows the trends of black officer accessions

since FY 1964. Black officer accessions have increased from

1.6% of all officer accessions in FY 1972 prior to the AVF to

5.4% in FY 1977.

Figure 5 shows the Enlisted Force trends since FY 1964

in black accessions. In FY 1964, blacks comprised about 10%

of DoD's NPS active duty enlisted accessions. The number of

black accessions under the AVF has grown so that blacks repre-

sent almost 30% of total active-duty Army NPS accessions.

A
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III. ATTRITION

It is true that more military personnel are being released

before completion of their initial enlistment obligation now

than during the draft. [Ref. 4] This attrition is expensive

and disruptive, and represents a serious manpower dilemma. In

an all-volunteer force, it often does not make sense to force

people to stay in a service. It is known that such practices

may be more expensive than releasing troublemakers early in their

military career, and recruiting and training replacements. (Ref.4]

Attrition must be viewed in the context of its costs and the

challenges to AVF recruiting represented by both a declining

youth population in the 1980's and the likelihood- of an improV-"

ing economy making recruiting more difficult.

The future active force recruiting picture appears challeng-

ing. The declining youth population projected for the 1980's

has focused attention on the question of the viability of the

volunteer force during the next decade. The main question ap-

pears to center on the Services' ability to recruit in the face

of a declining youth population base, and possible lower unem-

ployment rates in the 1980's.

It is known that the number of 18-year-old men in the United

States will decline after 1980. By 1985, the number of 18-year-

old males will have declined gradually by about one-third of a

million, or 15% less than in 1976. By 1992 the decline will

have totalled more than one-half million, or 25%. Figure 6

shows this decline.

18-7
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More intense competition for highschool diploma graduates

is likely. Highschool graduates are the preferred recruits.

Nongraduates, other factors such as AFQT score being equal, are

twice as likely to be separated early as are highschool graduates.

(See Table XIII of this thesis.) Accession quality is an impor-

tant determinant of first term attrition, but it takes more re-

cruiting resources to recruit quality diploma graduates. [Ref.4]

Clearly, recruiting quality enlistees is becoming marginally

very expensive, and this will increase dramatically unless the

requirement for high quality male accessions can be reduced as

the market declines. Reduction in attrition is one management

option that must be addressed.

The sustainability of the AVF in the face of the declining

market is obviously related to the Services' ability to imple-

ment effectively some mix of management options to reduce male

accession requirements and/or increase supply by, for instance,

increased use of women, increased use of civilians, increased

use of career-force pezsonnel, improved recruiting efficiency,

lower mental/physical standards and, very importantly, reduced

first-term attrition.

Under these circumstances, one of the most promising ap-

proaches would be to look into personnel selection and attempt

to find new pre-service predictors to reduce attrition, and to

identify what type of people the Services should try to attract.

In the following chapter, data from GED certificate holders

will be investigated.

20



IV. ANALYSIS OF THE G.E.D. GROUP

A. WHAT IS THE GED

The tests of General Educational Development (G.E.D.) were

developed in 1942 by the United States Armed Forces Institute

in order to provide the veterans of World War II a means to read-

just to civilian life as they resumed their educational and voca-

tional plans. [Ref. 131 The GED tests provide the non-highschool

graduate an opportunity to obtain a highschool equivalency cer-

tificate which is generally accepted as a regular highschool di-

ploma by institutions of higher education, business organiza-

tions and the Civil Service Commission. [Ref. 141

The GED test battery consists of five tests covering the

areas of english, social studies, natural sciences, literature,

and mathematics. The tests are designed to measure knowledge

acquired in the typical general educational programs offered in

secondary schools. Rather than emphasizing knowledge of details,

the tests concentrate on the ability to generalize concepts and

ideas, to comprehend exactly and to evaluate critically. The

tests also seek to determine the extent to which informal educa-

tional experiences have had a long-term impact equivalent to that

which might be the result of a good formal education. Thus, by

means of these tests, individuals who have not formally completed

their secondary school education may be certified as having the

equivalent of a highschool diploma. [Ref. 13]

21
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B. GED TESTS AS PREDICTORS OF SCHOLASTIC SUCCESS

Although GED tests are not designed for such prediction

purposes, some studies have shown that they can be used as pre-

dictors of later scholastic success.

A study of Yale students by Crawford and Burnham was de-

signed to determine the value of GED test scores in predicting the

scholastic success of freshmen. (Ref. 1] A representative samp-

ling of the entire class, veterans and non-veterans, was used

in this study with scores of the College Entrance Examination

Board Tests (CEEB) used to select the sample. Total standard

scores on the GED tests were found to correlate with first term

freshmen's marks with a correlation coefficient of .56 as com-

pared to a coefficient of .53 between CEEB total scores and first-

term freshmen's marks. This coefficient (.56) was higher than

that of any of the GED tests used single. Table I shows these

relationships. [Ref. 11]

TABLE I.

The Relationships of GED test scores to Average First-Term
Marks for YALE Freshmen, N = 135

M S.D R

GED Total ........... 270.4 20.9 .56

GED I .... ......... 62.9 6.2 .51

GED II ............ 69.5 7.7 .50

GED III ............. 73.3 5.5 .36

GED IV ............ 64.7 6.1 .41

22
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Another study based upon service veterans who were students

in the General College of the University of Minnesota showed

similar results. Table II shows the results of the Minnesota

study. [Ref. il]

TABLE II

Relationship between Honor-Point Ratio and the GED

Tests For Veterans at Minnesota

N Mean S.D r

GED Total ........ 56 218.62 25.27 .72

GED I ............ 58 48.28 6.80 .51

GED II ............ 59 57.82 8.63 .60

GED III .......... 59 57.99 8.76 .55

GED IV ........... 58 53.40 7.72 .56

The honor-point ratios of the sample are based upon the

first-term courses in General College and ranged from 3.0 to

-.43, with a mean and standard deviation of 1.36 and .81 respec-

tively. (Three honor points are given for a mark A, with other

values ranging to -1.0 for a mark of F.)

Although the GED tests were not designed as predictors of

scholastic success, it appears they might serve this capacity

quite well.

C. GED TESTS AS PREDICTORS OF EDUCATIONAL LEVEL AND MENTAL

ABILITY

In this section, the following two topics will be addressed:

(1) to what extent does the GED differentiate among people having

varying amounts of highschool education? and (2) what is the re-

lationship of GED test scores to general mental ability, as

measured by the Army General Classification Test?

23
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The data consisted of the GED scores of 304 male enlisted

personnel of the Army who had been administered the GED Test upon

entry into the service. These inductees, whose residences were

scattered throughout the entire country, had completed varying

amounts of schooling (7-11 years) and, because they were tested

immediately upon induction, had received no further education

beyond their last year of school.

Table III shows the means and standard deviations for each

of the five GED subtests according to the last year of school

completed.

It will be observed in Table III that for the most part

there is a graduate increase in mean score at each educational

level, although the differences are small and there is considerable

overlap, as can be seen by examining the standard deviations and

the means. These differences are certainly too small to permit

individual diagnosis, and in some cases do not even bring out

group differences. Three tests (Social Studies, Natural Sciences,

Literaty Materials) fail to provide the expected discrimination

between the 8th and 9th grade levels.

At the time of their induction, the same recruits were also

given the military form of the Army General Classification Test

[Ref. 21. This test was designed to measure "general learning

ability" and has shown its greatest validity in predicting suc-

cess in various kinds of military training. The test contains

three types of speeded items (vocabulary, arithmetic, and block

counting) to measure verbal, numerical reasoning and spatial

Ffactors, respectively. These items were employed by the test's

24
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TABLE III.

N.-.ANS AND STAsNfDARD I)EVLVTICNS OF 104 A.F?! K, • D.,P-.O
SUPTESTS OF THE GENERAL EDUCATIONAL DEVELOPNFNT TEST ACCOD[NG

TO LAST SCHOOL GRADE COMPLETED

FT)cs:ion Soc. Stud. Nat. Scl. Lit. Mat. Mah. Abil.
Gradc N M SD M SD M SD M SD M SD

7th 25 35. 14 4.23 42.0 0 7.64 45.00 . a 43.,3 5.95 42.50 6.73

3!h 65 39.93 7.73 48.50 8.33 51.64 1.22 4 .08 8.37 46.08 8.37

9t 5 4.01.. 34. 02 7. 43 5 957 5 6.88 4%76 6.99

10th 74 16.03 8.41 50.1 o 9. 54 52. 18 3. 55 49. 40 6.34 49.19 8.68

I1th 75 15.66 9. 10 53. 13 .,8 55.46 7.40 53.40 8.20 50.74 7. 76

SOURCE: Ref. (8]
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developers in an effort to avoid test content which would be

greatly influenced by schooling beyond the first few grades.

(Ref. 8] Despite this, the AGCT correlates .73 with the highest

school grade completed. It has been claimed, however, that this

relationship does not mean that the test is loaded with specific

scholastic content, but rather that the school level reached

acts as a screening device in the same manner as does the AGCT.

(Ref. 15] Table IV shows the correlation of each GED subtest

with the AGCT.

These coefficients indicate a substantial relationship be-

tween the GED and the AGCT, a finding which is in agreement with

the studies previously cited, where other measures of mental

ability were used. In Table IV the relationship is lowest for

the Correctness and Effectiveness of Expression subtest and high-

est for the Social Studies and Literary Materials subtests. The

latter relationship is somewhat surprising in view of the item

content of the AGCT. In any case, if we accept the claim that

the AGCT does not measure academic achievement, it appears that

the GED shares a substantial amount of variance with the AGCT

variance attributable to non-academic factors.

Considering both parts of this study jointly, the conclusion

seems clear that there is limited evidence for the validity of

the GED Highschool Level as a measure of educational development,

apart from mental ability.

D. AGE OF MILITARY ENLISTED MEN AS FACTORS IN TESTS OF GENERAL

EDUCATIONAL DEVELOPMENT

f Is chronological age a factor in the scores on tests of

factual knowledge, skills and interpretive reading? Does

26
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TABLE IV.

CORRELATION OF GED SU13TESTS WITH ARMY GENERAL CL.AMIFl-
CATION TEST (N =304)

GED SU13TEST r WITH AGCT

Expresswi .52
Social Studies .64
Natural Sciences .60
Literary Materials .06
Mathematical Ability . 59

SOURCE: Ref. [8]

27j
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maturation play an important part in the ability to interpret

reading material? Does an individual not in school increase his

or her ability in factual information, arithmetic skills and

interpretive reading at the same rate as an individual in

school? Partial answers to these and similar questions can be

found by examining the results of tests given to members in the

Armed Forces during their stay in 1945 and 1946 at Camp Stoneman,

Pittsburg, California. Tests of General Educational Development

prepared by the United States Armed Forces Institute were ad-

ministered to approximately 2,000 soldiers. Each examinee was

instructed to state on his answer sheet his age in years as of

his last birthday.

Table V shows the mean score and its corresponding percentile

for each age group for each of the five tests.

Scores on tests of interpreting reading material in social

science, natural science and literature show a definite improve-

ment from one age group to higher age groups. For example, in

Test II, Interpretation of Social Science, the 16-year-olds made

an average score of 44.2, while the 26 year-olds-and-over made

an agerage score of 55.6.

The coefficients of correlations shown in Table V are such

as to make any prediction of test score placement by means of age

particularly worthless. However, there seems to be a fairly sig-

nificant increase in the ability to interpret reading material in

Social Science, Natural Science and Literature from age 16 to

26, with a smaller increase in the ability in the skills of cor-

rect English usage and mathematics. (It should be noted that

28
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different educational accomplishments of the different age

groups may account for the age group differences reported in

Table V.)

E. PRESENT PRACTICES FOR ISSUING GED CERTIFICATES

The GED tests are given in five parts. Each section re-

quires approximate-y two hours for completion. Applicants may

take the tests through the State Department of Education at a

local school, or under the direction of the Education Officer

on a military base. Veterans eligible for G. I. benefits take

the GED Tests through the United States Veterans Administration.

All scores must be at the 50th percentile or above, to be

considered passing. Should the applicant not meet the require-

ments, additional private studies may be recommended, or the

local adult educational program or community college may offer

suitable courses. If evidence of further study can be presented,

the tests may be taken again after six months have elapsed.

The applicant must pass the standardized tests of General

Educational Development with acceptable scores which are no

lower than either: 1 a. An average standard score on the five

tests in the battery of not less than 45; or, b. Score of not

less than 35 on any one of the five parts of the GED tests. [Ref.16]

However, these are the scores that the Commission has re-
commended for guidance only. Current state minimum requirements
vary. Most can be described as either:

1. 35 or 45
2. 40 or 45
3. 35 and 45
4. 40 and 45

~A
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F. GED STATISTICS

Table VI shows that as the number of GED centers increased

over the years, the number of applicants for the tests increased.

Also, the average age of applicants has dropped to 25. However,

the percentage of applicants meeting the standards has decreased

by about 10 percent since 1954.

In Appendix A, Table V shows the distribution of Educational

Accomplishment Groups, Calendar Years 1973 through 1978, entering

the services. The percentage of GED accessions reached 8.0% in

some years. In the Air Force, the percentage of GED's is almost

the same as the percentage of nonhighschool graduates.

Table VI (Appendix A) shows the distribution of Army nonprior

service GED accessions over the States. Some States yielded

20-30 percent GED accessions, but some others yielded almost no

GED accessions.

Table VII (Appendix A) shows Army accessions, and their dis-

tribution by Education, Sex, Race, Age and Mental Category from

1973 to 1978. It is very interesting to note that the proportion

of Blacks is less in the GED groups than in the nonhighschool

graduate (NHSG) groups. Also, GED groups have a greater propor-

tion of accessions in Mental Groups I and II than do the NHS

groups.

So far, this thesis has discussed the general problems of the

AVF, specifically the attrition problem and the need for new re-

sources to increase the manpower supply. Then, the thesis explored
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the GED and some of the characteristics of the GED group. But

the question remains, "Are GED holders any different from the

other groups, such as non-highschool graduates, with respect to

first-term attrition?"

1. Attrition

If we look at the attrition data in Appendix A, Tables

I, II, III, And IV, we see that some groups have higher attrition

rates than others. Table VII shows some examples. From 1976

accessions, the Non-Highschool, Mental Group III-B, Non-Negro,

Age 20+ group, has a 50 percent loss rate by the end of three

years of service. With the same characteristics, except for the

GED group instead of the NHS group, the loss rate is 45 percent.

If we look at other groups identical except for education, then

we see that the GED group has a higher loss rate than does the

NHS group. As shown in this example, it is possible to have

different results from the comparison of GED and NHS groups when

the other characteristics of groups were changed.

Correlation studies are needed to find out what factors have

significant relationships with first-term enlisted attrition.

IS having a GED certificate important in terms of attrition

rates? There are four different approaches to answering this

question. In the next chapter, the different approaches will

be examined.

1 All attrition data are taken from the Defense Manpower Data
Center (DMDC) cohort file.
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TABLE VII

THREE YEAR LOSS RATES OF ARMY, CY 1976

ENLISTED NONPRIOR SERVICE ACCESSIONS

EDUCATION MENTAL GROUP AGE RACE LOSS.RATE

NHS III-B 20+ Non-Negro .50

GED III-B 20+ Non-Negro .45

NHS IV 18 & 19 Negro .34

GED IV 18 & 19 Negro .46

SOURCE: Analysis made using data from the Defense

Manpower Data Center cohort files.
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V. PREDICTION

A. COMPARISON OF PREDICTION APPROACHES:

There are two main statistical approaches for attrition pre-

diction purposes, with two variants of each. The main approaches

are linear and non-linear in form, with the variants being the

use of either individual or grouped observations. [Ref. 4]

The linear approach with individual observations has the

disadvantage that it may not be best, especially when the re-

lationship of the predictors to the chances of attriting is not

linear. [Ref. 17]

Whereas the individual linear approach uses a binary depen-

dent variable (stay-attrite), the grouped approaches use loss

rates (linear) or the log of the odds of loss rates (non-linear)

for groups of men defined by all possible combinations of the

predictors. An example of a group is recruits with Highschool

education, MG III-A, Age 18, and Black.

Both grouped approaches require redefinition or pooling of

groups and an additional regression when a predictor variable is

found not to be significantly related to the dependent variable.

[Ref. 41 Both also require very large samples with even small

numbers of predictors. Because of the large number of possible

combinations of the predictors, enough men must be found in the

groups to produce reliable loss rates. Table VIII compares the

approaches.
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B. GROUPED LINEAR PROBABILITY MODEL

Given the variables thought to influence attrition, then

the goal is to estimate the probability that an individual will

attrite. Let X = (Xl, X2, ....Xk) be the vector of variables

(the characteristics of the individual, such as mental ability and

educational level) thought to affect attrition.

Then with n observations on in.dividuals who have been in

military service, of which nl individuals were attriters and

n2 = n - nl individuals were non-attriters, an equation can be

estimated giving the probability that an individual with a given

set of characteristics (X vector) will attrite.

The estimated equation may then be used for prediction pur-

poses. In this model, the individual observations are grouped

into cells on the basis of combinations of the X's, and the depen-

dent variable is the proportion P = a/ni of the nj individuals

in the i'th cell who were attriters. P is an estimate of the

true probability P that individuals with a given set of charac-

teristics will attrite. The total number of cells is the product

over the number of variables, of the number of intervals for each

variable. Thus if there are 3 education categories (NHS, GED,

HSDG), 4 mental categories (I&II, III-A, III-B, IV), 3 age cate-

gories (17, 18&19, 20+), and 2 race groups there would be 72 cells.

The main formula for this model is:

Yi B0 + B X1 + B2X2 + ............ BkXk + e (1)
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Y1 is the dependent variable (Probability of attrition

P ai/n i) , Xs are the independent variables, B0 is the con-

stant term, and e is the error term.

C. APPLICATION OF THE MODEL

The main objective of this thesis is to decide whether GED

recipients differ in attrition rates from individuals from the

other educational groups.

To examine the first-term att'iitiorl 6:6 (D arid othei groups;

a grouped-linear model was developed using multiple regression

techniques.

The predictors in the equation were:

EDUCATION:

El .......... Non-Highschool

E2 .......... G.E.D.

E3 .......... Highschool Diploma Graduates

MENTAL CATEGORY:

Ml .......... AFQT Category I & II

M2 .......... AFQT Category III-A

M3 .......... AFQT Category III-B

M4 .......... AFQT Category IV

AGE:

Al .......... 17

A2 .......... 18 & 19

A3 .......... 20+

RACE:

R1 .......... Negro

R2 .......... Non-negro

38i i
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Interaction terms were also used in the equations according

to their statistical significance level. For example, inter-

action terms such as:

EMll= El * Ml or AR12 = Al * R2

were investigated.

Since binary coding was used in all of our programs, the

variables used as reference variables must be shown.

Within the educational accomplishment groups, E3 (HSDG)

was chosen as the reference and always coded 0, because this

group is the largest (number of people) among the others. The

other variables coded as 0 or 1, depending on the case charac-

teristics.

Among the mental ability variables, M3 is the reference

variable and always coded as 0. The other mental ability vari-

ables were coded as O's or l's depending on the case character-

istics.

Within the age variables, A2 is the base variable, and,

within the race variables,R2. is the base variable for the same

reason as above.

An example: For the group characteristics E2(GED), M2

(Mental Group III-A), Al (Age 17), R2 (Non-negro), the coding is:

0 1 0 0 1 0 0 1 0 0 0 0 Y
El E2 E3 M1 M2 M3 M4 Al A2 A3 Rl R2 Y

Y is the loss rate for that particular group.

Reference variables are subsumed in the intercept of the

regression (B0 in Eq.[11).
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For simplicity, survival of non-prior service (NPS) personnel

during the first three years of enlistment was examined. Only

Army data were used. There were four years of accession data

available for the study: 1973, 1974, 1975 and 1976. In the

first regression study, time (years) was used as another variable.

The result of this study showed that the year 1973 was different

from the other years. The accession cohort entering in 1973 had

a lower loss rate than did cohorts from the other years. (See

Table IX Also it was the first year of AVF experience. It was

decided not to use the 1973 data in the other analyses, and data

from the other years (1974-1976) were combined.

Since there were three years of attrition data, the validity

of the model could be examined. By using the first two years

of data (1974, 1975), we could predict the loss rates for the

1976 accessions and compare it with actual loss rates. The predic-

tion equation is in Table IX (Appendix B). The results of this

study are in Table X. The differences between the actual and

predicted loss rates are very similar to results reported by

Lookman. [Ref. 181

Further, regressions were run with combined 1974, 1975, 1976

data. The results (predictions for 1977 accessions) are shown

in Table XI. All computer outputs used are provided in Appendix

B. Appendix B also includes a description of the computer pro-

gram used in the analyses. [Statistical Package for Social Sciences,

Ref. 61

A stepwise regression routine was used which entered the

variables in single steps, starting with the variable having the

40
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TABLE IX

PREDICTION OF ARMY THREE-YEAR LOSS DATA
USING INTERACTIVE VARIABLES

(Data are from 1973-1976 NPS Accessions)

Multiple R 0.93521
R Squared 0.87462
Adjusted R Square 0.86771
Standard Error 4.22679

VARIABLES IN THE EQUATION

VARIABLE B BETA STD ERROR B F

El 20.61290 0.83762 0.73780 780.553

E2 18.21433 0.74016 0.86817 440.171

Ml - 6.070351 -0.22658 0.96141 39.867

Ti - 2.201250 -0.08216 0.70446 9.764

AE12 6.125767 0.16595 0.95979 40.735

AEll 5.279048 0.14301 0.95979 30.252

R1 - 4.774027 -0.20576 0.78762 36.740

M2 - 3.966163 -0.14804 0.88058 20.286

AM11 - 3.869937 -0.09220 1.15755 11.177

T2 2.664028 0.09944 0.70446 14.301

MR11 4.152361 0.11838 1.22017 11.581

T3 1.920000 0.07167 0.70446 7.428

MR21 2.845417 0.08112 1.22017 5.438

ME41 - 2.235313 -0.05326 1.05670 4.475

ER21 2.101667 0.06752 1.05670 3.956

(CONSTANT) 28.87696
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TABLE X

PREDICTED AND ACTUAL THREE YEAR LOSS RATES
FOR ARMY, NPS, 1976 ACCESSIONS

Education Mental Gr. Race Age N. of Rec. Predicted Actual Difference

El Ml R2 Al 4409 48 45 +3
El Ml R2 A3 2043 46 46 -
El M2 Rl Al 655 51 50 +1
El M2 R1 A2 1287 44 42 +2
El M2 R2 A2 5895 48 47 +1
El M3 R1 A3 2675 48 45 +3
El M3 R2 Al 11384 57 49 +3
El M4 R2 A3 4491 51 47 +4
E2 Ml R2 A3 860 42 44 -2
E2 Ml R2 A2 946 42 42 -
E2 Ml RI A2 69 95 45 -

E2 M2 Rl Al 38 50 50 -
E2 M2 R2 Al 305 52 50 +2
E2 M2 R2 A2 652 99 99 -
E2 M2 R2 A3 456 47 48 -1
E2 M3 R2 Al 369 55 52 +3
E2 M3 R2 A2 766 47 47 -
E2 M4 R1 A2 273 46 46 -
E2 M4 R2 A2 485 47 47 -
E3 Ml R1 Al 201 20 20 -
E3 Ml R2 Al 2071 19 22 +3
E3 M1 R2 A3 12012 23 24 -1
E3 M2 R1 A3 1716 24 27 -3
E3 M2 R2 Al 1233 25 25 -
E3 M2 R1 Al 373 22 22 -
E3 M3 Rl A2 6447 25 22 +3
E3 M3 R2 A3 5001 29 33 +4
E3 M4 Ri A2 3464 25 25 -
E3 M4 R2 A2 2869 29 33 -4
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highest correlation with the dependent variable. Other vari-

ables entered the equation provided that they met the statisti-

cal criterion (explained in the next paragraph). The variable

that explains the greatest amount of variance in the dependent

variable will enter first, the variable that explains the

greatest amount of variance in conjunction with the first will

enter second, and so on. In other words, the variable that

explains the greatest amount of variance unexplained by the

variables already in the equation enters the equation at each

step.

Since there were 72*3=216 cases for three years of data, the

.05 significance level for F to enter a variable in the equation

is 3.8 (Degrees of Freedom changes as more variables entered:

1,214 to 1,200 but the F value is still about the same; 3.8).

That means for F 3.8 the null hypothesis B = 0 can be rejected,

and the variables included in the equation.

The significant predictors and their F values are shown in

Appendix B. An example will now be shown. The main formula

was:

Y = B0 * BIX 1 + ....... BkXk + e, where k = 65 in this case

and includes interactive variables. For the group (NHS, Mental

Cateogry I&II, Non-Negro, Age 17), the significant coefficients

are:

B0=28.8 B El 2 2 . 3 BM= - 7 .0 BRl= -4 .6 BA 1 1 =5.0

BMR11 ' 4.0 B - -2.5

Putting those in the formula yields:

II 44
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Y = 28.8 + 22.3 + 5.0 + 4.0 - 7.0 - 4.6 - 2.5 = 46.0

That means the predicted three-year loss rate for this group

is 46 percent. The standard error of estimate was 3.6.

Another regression was run with no interaction variables.

The results of this run are shown in Table XII. Similar to

other studies, education variables have the highest correlation

coefficients. This study also shows that if only education

variables were considered, the GED group has lower loss rates

than the NHS group.
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TABLE XII

PREDICTION OF ARMY THREE YEAR LOSS DATA USING NO
INTERACTIVE PREDICTORS

(DATA ARE FROM 1974-1976 NPS ACCESSIONS)

MULTIPLE R 0.95272 ANALYSIS OF VARIANCE DF
R SQUARE 0.90767 REGRESSION 8.
ADJUSTED R SQUARE 0.90220 RESIDUAL 135.
STANDARD ERROR 3.76652

SUM OF SQUARES MEAN SQUARE F
18828.28318 2353.53540 165.89788
1915.19794 14.18665

VARIABLES IN THE EQUATION

VARIABLE B BETA STD ERROR B F

El 24.59646 0.96607 0.76884 1023.473
E2 22.47708 0.88282 0.76884 854.695
M1 - 4.303055 -0.15525 0.88778 23.493
Al 3.426042 0.13456 0.76884 19.857
M2 - 2.151667 -0.07763 0.88778 5.874
Ri - 1.950971 -0.08128 0.62775 9.659
A3 0.9731245 0.03822 0.76884 1.602
M4 0.7261102 0.02620 0.88778 0.669
(CONSTANT) 26.44874
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VI. CONCLUSION AND RECOMMENDATIONS

As can be seen in Table XIII, the three-year loss rates

from the Army of the GED group have always been less, other

things being equal, than that of the Non-Highschool graduates

since the beginning of the AVF.

Highschool graduates, other things being equal, have lower

attrition rates than do the other educational accomplishment

groups.

In Table XIII, if age is observed, it can be seen that

the age 17 group has a much higher loss rate than do the other

age groups. In the same table, mental group I & II have lower

loss rates than do the other mental groups, and overall Blacks

have lower loss rates than do the non-Blacks.

The predicted loss rates are very similar to the actual

group loss data (see Table XI). In general the GED group's

have lower loss rates than do NHS groups. But for some Negro

groups, such as Mental Groups I&II and IV, GED's have higher

loss rates than do the NHS groups. For non-Negros, GED groups

always have lower loss rates than do the NHS groups.

The number of GED holders in the market is increasing.

(See Table VI.) During the early 1960's there were about 50

thousand GED certificate issued per year, and now in the late

1970's it is about 500 thousand per year. Also, the average

age of these people is about 24-25, quite available for re-

cruiting. £
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During the 1980's, military services will face difficult

recruiting, because of the declining youth population. (See

Figure 6.) Within this declining youth population, there will

be numerically fewer HSDG's, 17-21 years old. [Ref. 19]

As a result of this study, HSDG's appeared to be the best

educational group to have in the services. However, GED certi-

ficate holders should in general be preferred to non-highschool

graduates, if the Army desires to lower first-term enlisted

attrition.

#
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TABLE XIII

ACTUAL THREE YEAR LOSS RATES FOR ARMY, NPS, MALE ENLISTEES

ACCESSION YEARS

VARIABLES N 1973 N 1974 N 1975 N 1976

NHS45 so 50 48

iGED 41 %a 48 (N 47 Ln 45
_ _.4_ I n % co

HSDG 20 24 r- 25 25

III1-A I31 w 39 37 36

jilI-B :; 35 i ' 42 40 41

IV 35 I41 Io 40LA 3

~Z743 48 46 45

, co 3

20+N L 2 35- 4i 34

C-

1&1 00 22 302829

20+I- 241 359 34 34

_ _ _ _ . _ _ _ _ e l~ " b

Go LA Go

Negro4 32 N 3 4 i 3

Noni-Ner c 319 m 39 Go' 37 41" 3
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APPENDIX A

TABLE V

EDUCATIONAL DISTRIBUTION OF NPS MALE ENLISTEES, WITHIN THE SERVICE

ENTERING TOTAL NUM-

YEAR BER OF ACC. % GED % NHS % HSDG

ARMY

1973 161,172 .017 .418 .565
1974 164,885 .052 .485 .461
1975 161,759 .080 .381 .538
1976 163,009 .046 .408 .544
1977 148,631 .028 .399 .572
1978 104,824 .036 .268 .695

NAVY

1973 88,665 * .308 .692
1974 83,070 * .337 .662
1975 89,433 * .283 .716
1976 79,298 .041 .206 .752
1977 81,664 .044 .219 .736
1978 59,026 .060 .200 .739

AIR FORCE

1973 85.612 .027 .135 .837
1974 64,203 .083 .070 .895
1975 63,486 .060 .079 .860
1976 62,630 .046 .066 .887
1977 60,533 .031 .045 .923
1978 54,057 .073 .072 .854

* Included in NUS
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APPENDIX B

TABLE VIII

COMPUTER PROGRAM FOR THE PREDICTION OF LOSS RATES OF THE ARMY
1977, NPS, MALE ACCESSIONS

1 RUN NAME MULTIPLE REGRESSION ;
2 VARIABLE LIST EI,E2,E3,MI,M2,M3,M4,AI,A2,A3,RI,R2,T1,Tw,T3,Tr,Y,N
3 INPUT MEDIUM CARD
4 N of CASES 216
5 INPUT FORMAT FIXED (16F1.0,F5.2,F5.0)
6ALLOCATE TRANSPACE = 5500
7 COMPUTE AEII=AI*EI
8 COMPUTE AE12=AI*E2
9 COMPUTE AE13=AI*E3
10 COMPUTE AE21=A2*EI
11 COMPUTE AE22=A2*E2
12COMPUTE AE23=A2*E3
13 COMPUTE AE31=A3*E1
14 COMPUTE AE32=A3*E2
15 COMPUTE AE33-A3*E3
16 COMPUTE ME11=M*E1
17 COMPUTE ME12=M1*E2
18 COMPUTE ME13=M1*E3
19 COMPUTE ME21=M2*EI
20 COMPUTE ME22=M2*E2
21 COMPUTE ME23=M2*E3
22 COMPUTE ME31=M3*EI
23 COMPUTE ME32=M3*E2
24 COMPUTE ME33-M3*E3
25 COMPUTE ME41=M4*EI
26 COMPUTE ME42=M4*E2
27 COMPUTE ME43=M4*E3
28 COMPUTE AM11=AI*MI
29 COMPUTE AM12=AI*M2
30 COMPUTE AM13-AI*M3
31 COMPUTE AM14-AI*M4
32 COMPUTE AM21-A2*MI
33 COMPUTE AM22-A2*M2
34 COMPUTE AM23-A2*M3
35 COMPUTE AM24-A2*M4
36 COMPUTE AM31A3*MI
37 COMPUTE AM32-A3*M2
38 COMPUTE AM33=A3*M3
39 COMPUTE AM34-A3*Mr
40 COMPUTE AR11-A1*RI
41 COMPUTE AR12-A1*R2
42 COMPUTE AR21-A2*R1
43 COMPUTE AR22-A2*R2
44 COMPUTE AR31-A3*R1
45 COMPUTE AR32-A3*R2
46 COMPUTE ER11-EI*RI
47 COMPUTE ER12-EI*R2 5 soi



APPENDIX B

TABLE VIII
(Continued)

48 COMPUTE ER2l=E2*Rl
49 COMPUTE ER22-E2*R2

- 50 COMPUTE ER3l-E3*R1
51 COMPUTE ER32-E3*R2
52 COMPUTE MR1l=M1*Rl
53 COMPUTE MRl2=Ml*R2
54 COMPUTE MR2i=M2*Rl
55 COMPUTE MR22-M2*R2
56 COMPUTE MR3i=M3*Rl
57 COMPUTE MR32=M3*R2
58 COMPUTE MR4l=M4*Rl
59 COMPUTE MR42=M4*R2
60 VAR LABELS Y RESPONSE VARIABLE/
61 El NGH
62 E2 GED
63 E3 HSDG
64 Ml AFQT 1&2
65 M2 AFQT 3-A
66 M3 AFQT 3-B
67 M4AFQT 4
68 Al AGE 17
69 A2 AGE 18&19
70 A3 AGE 20+
71 Ri NEGRO
72 R2 NON-NEGRO
73 Ti 1973 ACC.
74 T2 1974 ACC.
75 T3 1975 ACC.
76 T4 1976 ACC.
77 REGRESSION VARIABLES -El TO MR42
78 REGRESSION=Y WITH El,#2,#3,Ml,M2,M3,M4,Ai,A2,A3 ,R1,R2
79 AEll to MR42(l) RESID=0
80 STATISTICS 1,2,6

81 READ INPUT DATA
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APPENDIX B

TABLE IX

PREDICTION OF ARMY THREE YEAR LOSS DATA USING INTERACTIVE
VARIABLES (DATA ARE FROM 1974-1975 NPS ACCESSIONS)

SUM OF SQUARES MEAN SQUARE F
19524.00941 1774.90995 192.12263
1219.47171 9.23842

VARIABLES IN THE EQUATION

VARIABLE B BETA STD ERROR B F

El 22.58315 0.88699 0.70273 1032.741
E2 18.73523 0.73586 0.88461 448.556
AE12 7.833362 0.20511 0.98998 62.610
M1 -5.500838 -0.19846 0.93937 34.291
AEll 6.039926 0.15815 0.98998 37.223
M2 -3.353793 -0.12100 0.72111 21.631
Ri -3.807338 -0.15861 0.68591 30.811
MR11 4.410186 0.12152 1.16990 14.211
AM11 -4.111097 -0.09467 1.18234 12.090
AM32 2.517212 0.05797 1.10253 5.213
ER21 2.261460 0.07022 1.07462 4.429
(CONSTANT) 29.20637

MULTIPLE R 0.97016 ANALYSIS OF VARIANCE DF
R SQUARE 0.94121 REGRESSION 11.
ADJUSTED R SQUARE 0.93631 RESIDUAL 132.
STANDARD ERROR 3.03948

604
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APPENDIX B

TABLE X

PREDICTION OF ARMY THREE YEAR LOSS DATA USING INTERACTIVE VARI-
ABLES (DATA ARE FROM 1974-1976 NPS ACCESSIONS)

VARIABLES IN THE EQUATION

VARIABLE B BETA STD ERR~OR B F

El 22.34372 0.91418 0.95610 546.141

E2 19.09398 0.78122 1.10082 300.858

Ml -7.058958 -0.26529 1.02901 47.059

AE12 6.280727 0.17132 1.07707 33.381

Ri -4.597330 -0.19951 0.66862 47.277

AEll 5.086144 0.13873 1.08707 21.891

MR11 4.070987 0.11685 1.14040 12.743

M2 -2.546241 -0.09569 0.63000 16.335

A3 3.995470 0.16347 0.91874 18.913

AM11 -2.559573 -0.06140 1.16213 4.851

AE32 -4.269220 -0.11645 1.39334 9.388

ER21 2.459028 0.07954 1.04753 5.511

AE31 -3.010886 -0.08213 1.39334 4.670

ME41 -2.544670 -0.06104 1.05861 5.778

ME12 2.821241 0.06768 1.22268 5.327

(CONSTANT) 28.80770

MULTIPLE R 0.95297 ANALYSIS OF VARIANCE DF

R SQUARE 0.90816 REGRESSION 15

ADJUSTED RESIDUAL 200
R SQUARE 0.90127

SUM OF SQUARES MEAN SQUARE F

26040.41152 1736.02743 131.83952

2633.54635 13.16773

DESCRIPTION OF THE VARIABLES:
El1NHS Ri-NEGRO A3- 20+ AE31-A3*El
E2-GED AElAl*El AMl1-Al*M1 ME41-M4*E1
MlinI&II MR1Ml*R1 AE32-A3*E2 ME12-Ml*E2
AE12-Al*E2 M2-III-A ER21=E2*Rl M4-IV
Al-17
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